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Design and Construction of Nadagawa Bridge
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Synopsis:

Nadagawa Bridge is a rigid frame, 5-span continuous steel box bridge with two V-shaped piers. This was so designed as
to be in harmony with its surroundings, because it stands in the area for Akashi-Kaikyo Park and the friendship monu-
ment between Japan and France. Besides a normal staging method with cranes , new methods were introduced in the con-
struction of this bridge: (1) wire ropes were used to stabilize the V-shaped piers. (2} a monitoring system with PC to watch
at all times the tension of the wire ropes. This report describes the outline of the design and construction of Nadagawa
Bridge.
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A side view of bridge
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Fig. 1 General drawing
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Table 1

Design conditions

Table 2 Proper frequencies

Design velocity (km/h)

100

Length of bridge  (m)

NL: 264.000
KL: 275.646

Bridge type

NL: Steel bridge of 5 continuous
girder of V-shaped rigid frame
bridge

KL: Steel bridge of 5 continuous
girder of V-shaped rigid frame
bridge

Live road

B-type

Length of span {m}

NL: 47.950 + 62.000 + 64.950 +
50.000 + 38.300

KL: 48.396 + 62.000 + 64.913 +
50.000 + 49.086

Effective width {m)

NL: Temporary 10.250,
Final 14.000

KL: Temporary 10.250,
Final 14.000

Angle )

NL: 90
KL: 90

Surface of bridge  (m)

NL: A=700~R = 10000
KL: A =700—~R = 10000

Longitudinal slope (%)

NL: 22~-30 VCL=1140m
Ki:2.2~-30 VCL=1300m

Slab (mm} Reinforced concrete slab ¢ = 230
Pavement (mm) Asphalt overlay t =75
Noise shaping wail W=1421 (H % 3m)
(N/m)
Foot way (N/m) During main beams: W = 980

Inside of pier : W=490

Temperature change
0

Design : 230 (—10—+50)
After movement: 25 (—10—+40)

Design horizontal
seismic coefficient

NL: Temporary
LEKh =011
TKh=0.18

Final
LKh=011
TKh =020

KL: Temporary
LKh =011
T Kh =017

Final
LKh=10.11
TEh=1020

Steel type

55400, SM490Y, S10T

NL: Nobori line
KL: Kudari line
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L: Longitudinal
T: Transverse

Nobori line Kudari line
Modes .

Temporary Final | Temporary Final
1st 2.55 2.49 2.7 2.65
Longitudinat | 2nd 0.91 0.9 1.3 1.28
3rd 085 0.83 0.67 0.84
1st 141 1.22 141 1.22
Transverse 2nd 1.04 0.88 1.07 0.92
3rd 0.71 0.59 0.78 0.64

(1) Transverse (pier)

1) Out plane bending moment MZ
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2} Axial force NX

(2) Longitudinal {main grider - pier)
2) Bending moment i plane MY
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Fig. 2 Comparison of sectional forces by dynamic and static
analyses
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Fig. 4 Structure of corner part
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Case 1; Continuous beam

M, : Bending moment of main girder

M, : Bending moment of pier

M, : Bending moment estimated
continuous beam

M, =M, - M,

SZG
p—— -J— T — S;; : Shear force of main girder
F; / S,¢ : Shear force of pierr
; Fl, : Force of main girders flange
/ ,< Fl, : Foree of pters flange
q

Fig. 5 Calculation cases on stresses
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Fig. 6 FEM model on corner part
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1st : Mode of buckling inplane of P6 pier
i = 16.60886

2nd : Mode of buckling inplane ¢f P7 pier
A = 2393338
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Fig. 7 Stress in web by FEM on corner part
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Photo 5 Sliding out
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